Background: Menopausal symptoms and sleep difficulty were physiological processes that were affected by genetic and other factors. This study was to investigate the prevalence of menopausal symptoms and sleep quality in menopausal transition (MT) and postmenopause (PM) women in Taiyuan, Shanxi. Methods: A community-based survey of women's menopausal symptoms and sleep quality was conducted between July 2012 and May 2013 at six municipal districts of Taiyuan, Shanxi. A sample of 2429 women aged 40-59 years was divided into four groups: early MT, late MT, early PM, and late PM. Sleep quality in the past 2 weeks before the interview was recorded. The data were analyzed using SPSS 16.0. Results: The prevalence of menopausal symptoms was 49.8%. Mild, moderate, and severe symptoms were observed in 28.9%, 18.5%, and 2.5% of participants, respectively. The highest prevalence of menopausal symptoms occurred in the early postmenopausal stage; the subsequences were the late postmenopausal stage and the early MT stage. Interestingly, among the 13 items of modified Kupperman index, the five most common symptoms were fatigue, arthralgia and myalgia, decreased libido, insomnia, and nervousness. Meanwhile, 55% perimenopausal women had poor sleep. Conclusions: Menopausal symptoms are common but mild among women in Taiyuan, Shanxi during MT and PM. In these stages, the prevalence of poor sleep is high.
IntroductIon
With the prolongation of human life expectancy, females will spend more than one-third of their lifetime in menopausal transition (MT) and the subsequent postmenopause (PM). This potentially entailed a bothersome series of physical and psychological menopausal symptoms. [1, 2] However, most researches concerning menopausal symptoms were focused on Caucasians. It was reported that 68.1-93.7% of Caucasian women in menopause experienced at least one of the typical symptoms mentioned above. [3] [4] [5] [6] [7] At present, data suggested that there were racial differences in the prevalence of menopausal symptoms, with a relatively high prevalence and more serious symptoms in Caucasians. Gold et al. [7] found there was a lower prevalence of menopausal symptoms in the Chinese and Japanese group among five racial sample groups. The study also found the lower prevalence of hot flashes/ night sweats in the xanthoderm groups (17.6% and 20.5%, respectively) than in the African Americans, Caucasians, and Hispanics (45.6%, 31.2%, and 35.4%, respectively). The prevalence of other symptoms was also lower among xanthoderms. Other research by Anderson et al. [8] also suggested racial differences in the prevalence of menopausal symptoms. They showed that Japanese and Chinese women had lower prevalence in symptoms except heart pounding and forgetfulness than non-Hispanic Caucasians. Another common symptom-causing discomfort for women undergoing MT and PM was sleep difficulty. According to the epidemiological data, approximately 33-51% of perimenopausal women experienced sleep disturbance in the United Kingdom and the United States. [9, 10] The representative research regarding sleep difficulty came from the Study of Women's Health Across the Nation (SWAN). Sleep difficulty was noted in 38% in the community-based survey of 12,603 US women. [11] It was reported that ethnicity has a significant association with sleep difficulty. In the SWAN study of multiethnic groups, Japanese (28.2%) and Chinese (31.6%) women had the lowest prevalence of sleep difficulty compared with the higher prevalence reported in Caucasian (40.3%) and Hispanic (38.0%) women.
Therefore, menopausal symptoms and sleep difficulty were physiological processes that were affected by genetic and other factors. Medical workers in China had gradually focused on this field. However, few investigators assessed menopausal symptoms and sleep quality, and the relevant civil reports were partial and inadequate. [12] We therefore investigated the prevalence of menopausal symptoms and sleep quality among 2429 women in MT and PM in Taiyuan, Shanxi.
Methods

Design
A cross-sectional study was performed using a convenience sampling technique. Ethical approval for this study was obtained from the local Medical Ethical Committee.
Definition of menopausal status
Menopausal status was defined according to Stages of Reproductive Aging Workshop 2011 and participants were classified into four categories according to their own self-report: early MT, late MT, early PM, and late PM. Early MT was defined as increased variability in menstrual cycle length, and the variation was marked by a persistent difference of ≥7 days in the length of menstrual cycles within ten cycles of the first variable length cycle. Late MT was marked by the occurrence of amenorrhea of ≥60 days before the final menstrual period (FMP) and variability in the menstrual cycle that usually increased during this period. PM was defined as the period from the FMP onward, with early PM lasting for approximately 5 years after the FMP and late PM referring to >5 years after the FMP. [13] 
Study population and sampling
The following participants were considered eligible and enrolled into the study: (1) aged 40-59 years; (2) early MT, late MT, early PM, or late PM; (3) an intact uterus and ≥1 ovary; (4) no sex steroid hormone use in the previous 3 months; (5) no pregnant; and (6) exclude hyperthyroidism, hypertension, heart diseases, arthritis, ear disease, cerebrovascular disease, and so on.
A statement of power calculation
For a 95% confidence interval (two-sided), a prevalence rate of 0.35 (document retrieval), and allowable error of 0.035, the necessary sample size was estimated to be approximately 713.
Procedure
The study was conducted in six municipal districts of Taiyuan, Shanxi: Jinyuan District, Xinghualing District, Yingze District, Xiaodian District, Wanbailin, District and Jiancaoping District. The household survey was performed from July 2012 to May 2013. A multistage random sampling strategy was used for subject collection. The six municipal districts were involved as clusters in the sampling process. Three community health stations were randomly selected in each district. Then, one neighborhood committee was randomly selected from each community health station. According to the order of the neighborhood list, 52 women aged 40-59 years were selected from each neighborhood committee. Ultimately, 2429 subjects were invited to participate in the cross-sectional questionnaire study. Interviewers received uniform training. Questionnaires were filled out by participates themselves. The face-to-face interview was used to fill out the survey questionnaire if the participant could not read or write. Of 2429 participants, 2308 (95%) women returned complete questionnaires.
Measures
The contents used in the questionnaire included demographic characteristics, age, marital status, education, economics, menstruation status, the modified Kupperman index (KI), and the Pittsburgh Sleep Quality Index (PSQI). The questionnaire also included the physical characteristics of the study participants such as parity, height, waist-hip ratio, systolic/diastolic pressure and pulse rate, the status of smoke, alcohol intake, and exercise. All the participants were asked to answer the question about psychological and somatic symptoms over the past 2 weeks.
Menopausal symptoms
Menopausal symptoms were evaluated using the 13-item modified KI. The modified version added urinary infection and decreased libido to the original KI. It contained the following 13 components: hot flashes (with or without sweating), paresthesia, insomnia (alteration in sleep pattern), nervousness (irritability), melancholia, vertigo, arthralgia and myalgia, headache, palpitation, formication, low sex drive (decreased libido), fatigue, and urinary tract infection. Scores for each item of the modified KI ranges from 0 to 3 (0 = no symptoms, 1 = mild, 2 = moderate, 3 = severe). The weighting factors were the same as those used in the original KI. The weighting factors for urinary infection and decreased libido were two points. Total scores ranged from 0 to 63. Perimenopausal symptoms were categorized into four groups: none (0-6), mild (7) (8) (9) (10) (11) (12) (13) (14) (15) , moderate (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) , and severe (>30). [14] Higher total KI indicated more severe menopausal symptoms. [15] The modified KI had good feasibility, reliability, and validity for identifying symptoms of menopause when used to screen women in China. [16, 17] 
Sleep quality
The 19-item PSQI was used to assess global sleep quality in the previous 2 weeks. It contained seven components: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction during the previous month. Each component was scored on a scale of 0-3 (higher scores indicate worse sleep) and the global score ranged from 0 to 21 (a high PSQI indicates poor sleep quality). Liu et al. reported that the global PSQI had a diagnostic sensitivity of 98.3% and specificity of 90.2% in China. Poor sleepers were defined by a global PSQI of ≥5, and good sleepers were defined by scores <5. [18] 
Statistical analysis
Data were presented as a mean ± standard deviation (SD). SPSS version 16.0 software package (SPSS Inc., Chicago, Illinois, USA) was used for data analysis. Categorical variables were compared with a Chi-square test. Continuous variables were assessed using the two-sample t-test for independent samples. The related factors on the menopausal symptoms and sleep quality were analyzed using univariate logistic regression and multivariate stepwise logistic regression analysis. P < 0.05 was considered significant.
results
Participant baseline characteristics
This study enrolled 2429 participants and 2308 (95%) women returned complete questionnaires. According to STRAW 2011 criteria, 38.9%, 31.5%, 18.8%, and 10.8% of the sample were in early MT, late MT, early PM, and late PM, respectively. Baseline characteristics for the 2308 women are depicted in Table 1 . Most women were married (94.8%) and had a moderate or good level of education (63.3% secondary education and 22.2% college and graduate). Most participants had a median family income (77.1%). Most women had a moderate physical condition, and they do not have the habit of smoke or alcohol.
Menopausal symptoms of different menopausal status and multivariate analysis
Of the 2308 participants, 50.2% had no symptoms and 49.8% had varying degrees of menopausal symptoms. The prevalence of mild, moderate, and severe symptoms was 28.9%, 18.5%, and 2.5%, respectively [ Table 2 ]. Menopausal symptom severity was mainly mild and moderate, with fewer participants experiencing severe symptoms. Table 2 also showed the prevalence of menopausal symptoms among women in early MT, late MT, early PM, or late PM. Among the four menopausal statuses, women in early PM had the highest prevalence of menopausal symptoms, followed by those in late PM, late MT, and early MT (P < 0.001). The prevalence of symptoms differed significantly among the four menopausal statuses [ Figure 1 ].
Univariate logistic regression showed that age, education, family income status, parity, regular exercise, and menopausal status were significantly correlated with the menopausal symptom. Of the six predictor variables, three variables entered the final multivariate logistic regression model [ Table 3 ]. This result indicated that the three final variables -age, exercise, and menopausal status were significantly and independently related with the menopausal symptom.
Prevalence of the 13 Modified Kupperman index items
Each modified KI item score ranged from 0 to 3 (0 = no symptoms, 1 = mild, 2 = moderate, and 3 = severe). Figure 2 shows the prevalence of menopausal symptoms and the proportion of women experiencing each symptom. Symptom prevalence varied from 15% to 49%. The five most common symptoms were fatigue (49%), arthralgia and myalgia (46%), decreased libido (42%), insomnia (40%), and nervousness (39%). Paresthesia (15%) had the lowest prevalence. The five most severe symptoms were hot flashes (4.0%), decreased libido (2.7%), arthralgia and myalgia (2.4%), insomnia (2.0%), and urinary tract infection (1.5%).
Sleep quality and multivariate analysis of poor sleep
The mean PSQI of the 2308-participant cohort was 5.97 ± 4.30 (range: 0-20) [ Table 4 ]. In a comparison of global PSQI across the four menopausal statuses, the PSQI was lowest in early MT, indicating the best sleep quality. Late MT was associated with good sleep quality. Scores were highest in early PM and late PM, indicating the worst sleep quality (P < 0.001). The sleep quality in the four menopausal statuses was shown in Table 4 . We found significant differences in subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, and use of sleep medication but not in daytime dysfunction (P < 0.001). Women in early MT had better sleep quality, shorter sleep latency, lesser sleep disturbance, and lesser sleep medication use than the other menopausal statuses. Participants were divided into poor sleepers and good sleepers according to their global PSQI (≥5 and <5). Of all women 55% (n = 1270) were confirmed as poor sleepers and 45% (n = 1038) were classified as good sleepers [ Table 5 ]. Poor sleepers had a PSQI ranging from 5 to 20, with a mean of 7.8 ± 3.2, which was significantly higher than that of good sleepers (2.9 ± 1.2, P < 0.001).
Univariate logistic regression showed that age, marital, family income status, regular exercise, menopausal status were significantly correlated with sleep quality. Of the five predictor variables, three variables entered the final multivariate logistic regression model [ Table 6 ]. This result indicated that the three final variables, which including age, marital, and menopausal statuses, were significantly and independently related with sleep quality.
dIscussIon
It has been reported that 68.1-93.7% of menopausal Caucasian women were bothered by at least one of the typical menopausal symptoms mentioned above. [3] [4] [5] [6] In our study, 49.8% of participants experienced various degrees of menopausal symptoms, and the prevalence of mild, moderate, and severe symptoms was 28.9%, 18.5%, and 2.5%, respectively. The prevalence was lower than that reported in the foreign literature, which may be attributed to racial differences. Most previously available information was obtained from Caucasian women, and the sample size of the xanthoderm race was small. Even in the study of SWAN, as a representative study, the sample size of Chinese individuals was only 542. This small sample size may not accurately reflect the health of perimenopausal women in China.
Our study showed that the menopausal symptom severity was mostly mild and moderate, with fewer severe symptoms. This was similar to the findings of Shea. [19] Jokinen et al. [20] also found that only 2% of younger women (42-46 years) and 11% of older women (52-56 years) experienced severe climacteric symptoms. However, a relatively high and severe prevalence of menopausal symptoms among xanthoderm women was reported in the SWAN study. This may be attributed to research methods, evaluation methods, and the target population and population age selection.
Our study showed that among the four menopausal statuses, women in early PM had the highest prevalence of menopausal symptoms, followed by those in late PM, late MT, and early MT. In terms of menopausal symptoms and age distribution, our findings were consistent with those in the literature. Avis et al. [21] analyzed hot flashes, night sweats, and other symptoms among 15,642 perimenopausal women and obtained similar results. They found that menopausal symptoms at this stage were most frequent and severe because of fluctuations and drop in estrogen levels. Symptoms usually lasted for 2-3 years, and for ≥5 years in some cases. In our study, we also found that the prevalence of menopausal symptoms was highest during early PM, whereas fewer clinical symptoms were experienced during early MT.
Menopausal symptoms vary according to race. Gold et al. [7] have shown that the prevalence of symptoms in Chinese and Japanese women was the lowest, vasomotor symptoms were most prominent in African Americans and that the prevalence of sleep difficulties was highest in Caucasians. In our study, the prevalence of each symptom varied from 15% to 49%. The five most common health problems were included fatigue (49%), arthralgia and myalgia (46%), decreased libido (42%), insomnia (40%), and nervousness (39%). However, the prevalence of paresthesia is the lowest (15%). These results indicated that somatic symptoms (muscle and joint pain, fatigue), urogenital tract symptoms (decreased libido), and neuropsychiatric symptoms (insomnia, mood changes) were the main symptoms experienced by perimenopausal women. The prevalence of vasomotor symptoms (hot flashes and night sweats) was not high, which is similar to results reported domestically. Zhang et al. [22] had also suggested that menopausal symptoms in Chinese women mainly manifest as bone and joint pain, memory loss, and easy fatigue, whereas Caucasian women generally experience the typical symptoms known as "climacteric syndrome" such as hot flashes and night sweats.
The difference in menopausal symptoms between Eastern and Western women might be related to race. In a study similar to ours, Kasuga et al. [23] administered a cross-sectional questionnaire to 1069 women aged 40-60 years in 2004 and found the five most prevalent symptoms: limb weakness (88.2%), shoulder stiffness (85.4%), forgetfulness (80.9%), and nervousness (75.9%). On the other hand, menopausal symptoms were found to be closely related to economic conditions, health status, lifestyle, environment, culture, diet and other social factors. [20, [24] [25] [26] [27] Therefore, differences between Eastern and Western women in the characteristics of menopausal symptoms may be related to differences in economic status, stress, and other factors. Chedraui et al. [26] also found that muscle and joint pain (77%), depression (74.6%), sexual problems (69.6%), and sleep disorders (45.6%) were the most common symptoms in perimenopausal women in Ecuador. Our study found that the prevalence of hot flashes and sweating was 35%, ranking eighth among 13 symptoms. The prevalence of vasomotor symptoms varied widely among different races. The SWAN study [8] showed that the prevalence of hot flashes among African Americans, Caucasians, Chinese, and Japanese was 45.6%, 31.2%, 20.5%, and 17.6%, respectively. A study conducted in Hawaii also showed that Europeans and Americans were more vulnerable to hot flashes and night sweats than Japanese women. [28] Based on the results of this study, age, exercise, and menopausal status were significantly and independently related with sleep quality.
Sleep disorder is another common problem among perimenopausal and postmenopausal women. The international community generally used the PSQI for evaluation of subjective sleep quality and polysomnography and sleep electroencephalography to evaluate objective sleep quality. Kloss et al. [29] showed that 48% of perimenopausal women had sleep disorders, which was considerably higher than the average prevalence of adult sleep disorders. [30] The study reported that average prevalence of adult sleep disorders was 30-77%. Therefore, sleep disorders have become an important concern affecting menopausal and postmenopausal women's health, and research in this area has recently attracted the attention of domestic and foreign scholars.
Research on sleep disorders in menopausal and postmenopausal women in China had been inadequate. In our study, 55% of all women (n = 1270) were confirmed as poor sleepers, similar to the findings reported by Bromberger, Hsu and Lin. [10, 31] Kravitz et al. [11] investigated the sleep quality of 12,603 perimenopausal women including Caucasian, African American, Chinese, Japanese, and Hispanic women. Their results showed that the prevalence of difficulty sleeping in Japanese women was the lowest (28%) and in Caucasian women was the highest (40%). Therefore, ethnicity may contribute to differences in the prevalence of sleep disorders. [32] However, our study showed a higher prevalence of sleep disorders than that reported in Western research, which requires further study. Based on the results of this study, age, marital, and menopausal statuses were significantly and independently related with sleep quality.
In summary, the performance and related factors of menopausal symptoms are various; it is difficult to find an appropriate method to investigate the menopausal symptoms and sleep quality during MT and PM comprehensively. Therefore, some limitations are existed in our study inevitably. One limitation is that we have only reported subject sleep quality lacking of polysomnographic data considering of a large sample of participants and expensive cost of polysomnography. Another limitation is that it was inappropriate to investigate the relationship between KI and PSQI score because insomnia was 1 item of KI, it reflected sleep quality partly, which was confounded with PSQI score in some degree. The third limitation is that our study will be much better if we have a larger sample number and a longer observation time. We will do further research after we obtain more support.
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